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(54) PATTERN COLLATING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a recognition ratio. 
SOLUTION: Second-dimensional discrete Fourier 
transformation(DFT) is operated to picture data (e) of a 
fingerprint to be collated, and collation Fourier picture data (f) 

are prepared. The collation Fourier picture data are synthesized ^ f«> <ci 

with registered Fourier picture data (b) of a registered 
fingerprint which is prepared by operating the similar 
processing, and an amplitude suppression processing and the 
DFT are operated to synthesized Fourier picture data (d). Then, ; 
the correlation peak with the maximum intensity of correlation 
components is extracted from a correlation component area SO [ 
of synthesized Fourier picture data (h) to which the DFT is 
operated. A weighting processing corresponding to a distance 
from this correlation peak is operated to the correlation 
components of each picture element in the SO. Then, high 
order (n) picture elements with high intensity are extracted 
from among those correlation components, and the average is 
defined as a correlation value, and compared with a threshold 
value. 
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(57) [f?£j] 

mm^m m&mwL<DW&<f-$ cm i (e) ) &t 

2^7cfKfS^7-'jx^ (DFT) *ftltl^7- 
'Jiitf-^^Mt^ (0 1 (f ) ) „ C©SS-g-7 

- y xiB^f 1 - 2 <t \§im<D%m*m l -cms <* t, » 5 
- xiffl^f"- $ (01 (b) ) <t* 
co^^g7- yxis^^-f (01 (d) ) oc 

FT*i!SO/c^7-Uxiii^'r-^ (01 (h) ) <D 




C2) 

1 

[11*391 ] ^^*->©N#Sc>** 

w&jiMfflj7 - y xs»** l rsis? - y x n«7c 
mm&m >• # - > # t mmz&y - 

y xN^tc^-v^-^^^SU cn&Ccfc^rft 10 

ivm^my - y x«»*5 j:^N^5c»Kwa!7 - y x^ 

C<D'*Z- y^M^mc Jz-oXV-V x^^CDJSife 3 ft 
«W«ffl*IWSfflBBJSS»x y r CD N«5c^< * - * 

N^TcSSffcW:? - y xSI»%aLrift7 - y xN^Ctc 

J8te^ £ - ><D N&tc^ * - > ir- £ &t N yCTclBiftW ? 
- y x^&£ife LXM^y -'Jx N»Sc^ 3? - > 7 s - £ 

eft^^s?- yxN^7c/N^->T r -^^^ur»*i 
«WAaffl*ffo tc*>%- Nmmtikmy - y x^^j i o* 
N^TcfKfiWie^- yx^&<DHft#>— jJ5r*)wv<*- 

c cd ^ * - >teffi^ecc ctot7-y x^ft CD* 5 ft 

^ 7-'jxN -Xjc^ $~>-t-2(,c hj^t sternum 
x»; rcDNyc7c^ , ^->7 r - ^«tsi^(Df-^ 

ttOtBIH^©**> 6 ^<DS&K#gA<D *> CD *ffi|JB fc: - 40 
#W^*ii5KffilIBJ5R#x yTCDN^TG^* 

m&j* $-ist <om&*ft 9 /< * - t*m%. 

im>m3 3 Sf£>* £ - ><D N Xtv^ * - ><r - * K: 
N^7c«»W7 - y x3QR«tkbr^6j6tmNHA!ffli«r 
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2 

bs^ y - y x n * % - **fttfL? z>m&y - 

yxAdr-^-jrfftt^Ri. 

HWBSia:? - y x N #C7G^ £->ir-££ fjfBM^:? - 

'jxN^^->f-^i^i, cft*Ccfc^-c» 
e»n^^7- yxN^^£->^~£ct#LTN;x 
Tcgttfcfft:? - y x*jft*jj:cXN^7C«URWa!7- y x^ 

gwMsjft *»— # ^ * - > mi^s t . 
M^-yxN yetK * - > r - # &c tm? ztsmmft 

xUT(DN^^'^->f x -^^^-r^il^CD^-^ 
^OtS^^(D^^e>-ecD®S^fc^cD4>cD^tBHb*- 

f=fW«ffll*8aiEtHKlJ5K»x yrcDN^^^^-Vf 1 -*^ 

n^tBM^CD^SCcS^i^rWfBS^^ * - > i tufa 
Mp^' * - > i ©JW^*fr 9 ^ * - > JBte*«£ ^«^- 

[00013 

tc) t fgtt (2^) , (3^) ] <om&*ft 

[00023 

[0 0 0 3 3 C5fe^®D *ffl«Att. 5fe^I¥6-6 
8 1 7 l^tLX, rfSttJffi^gSj *Ji^L/c 0 CCD 

*r^> e fir, coA*ffiMfe'7 ff -^{c*iiHiao23C7c 

M»99^-yxfflft«r*L. C©7-yx^i§n 
/cA^lS^-r- 2 El B<D 2 ^TcHffeW^ - U x^ 

co^-yxsgbwapjssn^A^HiflSEf 5 
(^7-yxMf-jr) {ctaJB-rSBfSCDWH 
^5>x »J7J:0 *©«|JB^©9Srffi<3T)iK^±fll[n 1®^^ 

[0 0 0 43- tvmw $>tc; *mmXte. facttmw- 

7- 1 0 8 52 bX. r7S^->^$|gj 



3 

x, com^y-v^mmr-^tmmonm^mLx 
fmsn-c^i smtmomm y-v xmm?- zt* 
^seu c (o&j&y - y 3~m&T- $ttc%iL xmtmm 

<»: o tiifw titf a»fs*j[<t «8^jgj»<s: ti-» Lit tmm 

[0 00 5] 

#x yr^KffiHtt^^OJBt^ffinlB*©^-- 

[0 0 0 6 ] ^aWiCOA^ttBHSJBSt-rS^feK: 
[0 00 7 ] 

3? - ><D N#C5c'< 2 - >f*- £ K N'XTzMnffiy - y x 
ffift** U Tfg7 -'Jx N^Xtc'* » 

or»6n*^fiS7-yxN^5E^^->^-^&cstL 

TN»sa»R«7- Ux^gSfeJ:^N^5nSiiSW3»7- 

hfc^js? - »; x N^CTc/t ffi^-r &*bh 

/£#x y 7<DN^^->f-^^TSl^©f 
l^Wmi^fM^x y rcDN^^->r- £ 

[0 00 8 ] C©#B9!CCJ:n«: % fi^^->0N^7C 
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4 

IB^7-yxN3en^*->f f --*3&«ffiRli3ti. ccoflB 
£y - y x 5E>* * - > -r - £ i H«(D«HI*Hl L r 

c(D^^-yxN^7c^^->T r -^ic*j- 

7->jx»«^n^ -eit, c<Dy-v*m&<D 
m $ titc^i&y - y x n #76^ £ - > 7 s - * k: tH^T & 
fflBBSc^ x y 7©N *tc^ mi&~? z> m * 

[0 00 9] »2«i» HftftB 1 CCffi£?Hg) IS 1 
zmtcisVZ r^7-yxN^^->f-^^ 
urN^7cSI»W^- yxggft*jj:^N^7ca»B^^ 
-yx^ft<of5iti^-**flrrj ©cc«*r. r^s? 
- y iN^<>->f-*K»ur«BWIMtlf 
20 ^tcb *.mK5tmm-y - y <ttf n^seibrw. 
a^-yxsaftoisin*^— ^*j»rj J^&cu/cfcco-c 

C©«?8(cJ:n(t M7-'jxN^;^-> 
tTfotifc^iL, N^C7clWRfi97-yxSB»*^c^*N^ 
[0010] (»3R3B3«:«-S«?8) St 1 

N^7C««W7 - y xfflft*fc LTB»:7 - y x'n^tc 

30 >cd n i^7c^s ^->f-^KN ^TciMfeW ^ - y xg?& 
lxip zmmmmtimift 5 c t «: <t 5 «»7 - y 

xN;X7n^^->7 r -^*f^T€>j <fc^^u/c4>or- 
w-Xymnmy - y *m&zm l xm&y - y x n^tc 

>ON^^^->f r -^^N^7C^iJt^^-yx^ 

«ik or 3©* 6S*www*BH*tf 3 citCcto - y 

40 >7 r -a?^N^7t:Stt$(W7--yx^^^n. log 
^my- y xN^7c^^^->T : -^^^s^n^ 0 ^ 
x^^jft s n, log ^s-^v"^e^(Digi!ii 

[0011] 



x, i o «»fpw, 2 o «-=2> h o-ji/sp-c* o . 

SB 1 Oic^^>*- 1 0 - 1 . rwX^W (LCD) 
1 0-2£#fcffitt-fe>tfl 0-3#RW6ftTl»*. 
WSftyV 10-3 ttjfcffit 10-31, ^UXAIO- 
32, CCD^7lO-33»t^^ 3>hp 
-Jl>«2 0tt. CPU**Ltft4l«W2 0-U 4 
ROM20-2<b, RAM20-3i, ^-F?**;** 

(HD) 20-4i, 7ls-M,st*:V (FM) 20~5 
i, j«|»««|J ( I/F) 20-8 4;7-'JxS»H; 

(FFT) 20-7i*i^ttt0. ROM20-2^C 10 

[0012] HSttoaflO cofSJRRft&*««:*fC»r 

E,CCf9^^T6ti/c I D^>;>'£A;f}CD5;t (13 3 Km 
f^f '^30 1) , JgR-fe>lM 0-3W'jXAl 
0-3 2±CC}§*«<„ ^yXA 1 O-3 2 0C»*«l 

0-3 i*6##jrofSftT*g, v'yxAio-32 
onccmoftt^Mftoeg* ( stuff) -cat, %«i o 

-3 lfr6(D36tt:£Kt*U CCD^^7l0~33^ 20 
S&o ^ic^yXAl 0»3 2<Z>ffi«c«tt-r4IBttOd!i 

as rtt*s»fe(W* < rn, «io-3i 

A/D^lft&C^D, 3 20X400Bt 2 5 6PgIEO 
[0013] 3»gi$2 0 - UJ, C^gra 1 0 cfc 0-^ 

i^n^iiM^itf-^^^u-A^^y 2 o - 30 

S^rftLTBtDiA^ (j*«f?:/3 0 2) , CCDflX*)^ 
^3 0 3 ) „ C<Dlffi/N^«, 3 2 0X40 0BBR, 2 

5 6^posia^7 :: --^cc*fu, -eox^ (it^) 
Koutiiaoat 3 2 ib^joi&ot 4 UK tr ^ 

±T£>Sg£ 8 iB^o^i-c 3 B*tr s> *"CIHS KCi 

4 x 1 2 2 5 BWWDHfli^-drccli/jNShS 

(mb mm) o 40 
&mi£m<Dm&r : -z mi (a)#js> 

*ff2 0-7^«9, C01iM©I«f-^JC2^ 
^j»tfcW7-yx^| (DFT) (Xf.^3 0 

4) B Cft&Cj:^ HI (a) *C7R3nfca«f§tt©® 
fi*^-*^ [HIS (b) te^Sfta«fc3tt7--yxBMBL* 

A'B-e 1( ^f =A-B'COs 
<*>) • • ■ (1) 
£ OX^$*i, A ♦ e d 0 = a x + jj3! , B - e* <(> = 
<*, + j/3 2 i^i, A= (at' + fl, 1 ) B= 50 
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6 

"7 s — (ai^ - y xgn^-r- ^ ) £&& 0 *oanw2 o 

-^il/t, Ffw X^2 0 -4rttC I D^>^£ 
[0015] tt*s, 2^7nH^«^-yx^^co^r 
•fe>*HIB. IMFttMR <«0 »*T* P. 4 4-4 5 (X 
[0016] CfBROBR^D c©fBRR8^««Cc*$i>r 

aw*. f>*-io-i«^raa 

^T7^40 1 ) , fi^-fe>"^l 0-3O^UXAl 0 

- 3 2±icmzm< . cnec j: o % mtiuD&moxg&t 
20x40 oa*. 256 mw%<Dm$m» m&r- 

[0017] $W£P2 0 - Ite. 10-1^ 

4fttc^T^iWb$nri^ai*}g3R^e>. ^oiot 

t(^f77'402) 8 £/c, 3jiJ0P9$2 0 - US, tBf¥ 

^^V2 0- 5^ltKD^ Uf^'403) . 
C <DW 9 ii^JR^f»R<Dii»f s - ^ cc» 0 T ^ r v 7 

3 0 3TfT-oyfcira«<MK/j^a*ff5 (xr^*4o 

4) . cnccj:^, 6 4X1 
2 8®^, 2 5 6BUSOH«f r '-^tCffi/h$n^ 0 

[0018] -eor, $ij®i^2 o-n^ coffi/My/c 

m&ffl&<BWl9Vf-* (01 (e) #JR) *7-yxS6 
JfeBP 2 0 - 7 K> % C OM^^cDHi^^- * cc 2 * 
7C«»W7-»;xS!» (DFT) (Xf^*4 0 

5) . CtlCCiO, 01(e) CC^StifcM^JSROiS 
««r-^^, 1313 ( f) K.7ri$ti2>J: 5*7- yxBMft 

[0019] ^5C, Um^2 0 - Hi, Xf^'405 
rSfclg^JgtSC©^ - y xili^^- ^iXr-^7'4 0 2 

0 , ^^-yxiB^-^^f^. 

[0020] cc-e, ^ 

07-';xliH|f-5r4B • e j </><hL/ci8^ A-B 
♦ e iC (9"</> ) t?a^n^> 0 fiL, A, B, 0, 4>ti> 
H«« <7-yx> ffilB (u. v)(DK^<tTSo 
[002 1 ]^Ut, A ■ B • e dC $'<!>> I*. 
(0-*')+j*A*B-sin(0- 



t a n" 1 (/3 2 /a, 



0 = t a n - 



1 (^3i At) , 0 = 
CO ( 1 ) S£itJ?tT 



£ c t k £ n &f&? - v x-mfc-r- * *w & - 

[0 0 2 2 ] &*5. A • B • e 1 c 0 ~ 4> 3 = A ♦ B • e j 
<9-e- 1 0 = A- e j 0-B-e- j ^>= (a, + j 
<8, ) ■ (ft, -jfl, ) = (oil - a, +13! • 
(8 2 ) + j (a, • £t -a, • ) 4 L/T., ^f&y 

[0 0 2 3 ]^lt, *fJ$J3P2 0 - Itt, CCDcfcMtL 

r 7 - y x hh^- # ^ntcik. m%mm®M*ft 

5Uf^4 07). cco^*©»«8r«. StUflilH 
Mlitt, 1 og^Il^tf^o f iuMiL/c^ 
l5j67-yxiB«f s -*CDail|E3t'r**A ■ B • e j c 0 " 
^'CQlogr^^ log (A-B) • e j c 0 " <b 
*T&C4k:<fcD, fifit*5A • B£r 1 o g (A-B) 
tdflHW-r* (A-B>log (A-B)). 

[ o o 2 4 ] m i ( d ) icmmvtM!tm&<D&!&y - y 
%m&ft *?ztt<c&*). smmox^? b^A^s^su 

[0 02 5 ] c©jHttD»*rtt. StWilMMUl 

g«*Se>T C 4#r 4l> 55pJ,£4 *#d>tc < 
fr£4^5M£#*£o 

*2 0B(O2^7Cllt*«7-yxSHft (DFT) *J6T 
(Xr-;7'408) „ CtlWO, SI (d) CC^£ft 

ft&fity- yxmfc^-drtt, HIS (h) ^Sti^J: 

9 ft 7 - y x Hj& - # 4 /j: £ 0 
[0 0 2 7 ] ZLX, ftmSt2 0-1B, 0 

8 rfi6n/cM7 - y xisf- * £fR o co 
y xiB^-jrJ: 9i?ftg<D*ll3flj£#x y tcd-& 
Hi5ROfflBllfi6»(03fitt (S«) *** + >U §11© 

im« (^f-^4Q9). *Lt, c<omiv-& 
*6<0K««cKCfc«*^W«Hl*±IB«W«»x y r 
QSBBROffiHSE^CcaSUfe^A <*^*^4 10). 

»<DJ®Brtt t 8mm) ^Jlffib, C^JfitHL/cnUi^ 
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£ 11). 

[0 02 8] *ur, ^f^4 1 

ir»fc«H«*^»S»6tiri>*L#i»«4Jt«b 

U 7^:74 1 2) , tBKIffi^U#C*fi[«±'r*ti«, 

t mstm t o /c 4 mm u (^f^4 
i3). *> tmcnmamotujizm 

6ffltti*«-«L«cC»iWKL (^r-^4 14), * 

[0029] c cr, ±!etBH*£#x yr«, a 1 

(h) CCmStiS-^flc^- yxSi^-^tcSFtU, 6i> 
SE»x y 7 s 0 atc*y^S**W-W«kffi**-rtirflD 
cc*5i»r . orHA,ft:fi[ r95 0j^ WMOb^CMX 

20 y 7 S 0 ©*ia*<DfflMflc^i:«3nS. 

[0 03 0 ] 1 7 tC C Ol^ff ^»liC^ 1 1 tit ^ 

17 (a)iC^l 

cDilffi l 6 mmzMJL SffiRA^x y 7 S 0 rtoD-&®ilPt 

[o o 3 i ] ccr\ m&iiwmmzmTmitto^x 

^ *A4flSA©ffl*-&*>-&r«ffiHja»x y 7 s o 

r*5 0 (H8 (a) #58) , #Ai*AOft^rtt* 
40 4gKI5IOfil3BCC^fc*-?rc>4 O 8 (b) #M) . 

CCJ6 W*B«*tf 5 4 . *A4*A©a^er 
^M«»^K©Wl^IB»*«BBJSS»x y 7 S 0 ' 
3^fc*or»S©CC*fU (H8 (d) #fig) , *A4ffe 
A©tt*^*>*rt4«aitt»x y 7 s o 

<H8 (c) #JR) 0 
[0 03 2 ] CCD/c^, ^7*4 1 ir, S^ftWffi 

ffl**ufc«<DfflWfis#x y 7 s o ^pbtimwfoam 

50 W«^S«S©^*ffllWffl4Lr*«>fc«^ #A4 



9 

^Acom^^mmm^^ < ft s . c ncc*f ur* 
-?ut>%. commmmvte. #A£ffiA©«i#£*> 

■a-rcDfflBBffl^AiHCC/hS < ft 0 , fc'M < , 

[0033] ccr, Wfiiitb^^n^L/^t^fii^, 

*> 7><LLT2 0-5 0 1 0 ACDAJ^btg 

OlnlA^brtf/c^rltl 0 0*8***1^*1 

#>e>#»Tl»3o ffeASfffe^l 0 0%ift 

[0 0 3 4 ] ft**, col«6(DJBJB«:4BC*r(i % tHM^S 

mens. 

[0 0 3 5 ] C©^*0««"C«, 2^«»W 

? - y * - y x^jftSB 20-7 tcteivc ff ^ & 
(D£Ltc&. CPU 2 o- irtrtf ^^coior^cfc 

g|^J§3&<D 7 - y ximteF- # imfrtH b tc&<Dfm 

Uf^40 2<h4 0 3<t<DP H l l) r»/NfcH*f?5<J: 

^^ur«^TLfeffi/j^a*tft>ft<rfcj:<, a 

tf, *cd#; A^JHW^-^offia^BROrffli^BrlR 
^ * y < t & c £ So 

[0 03 6 ] C©gaHOJI5«r« k 04{C^L/c 

Xf^408{Ct2 ^7cWRW7 - y xgHftiff 9 «fc 40 
2^jcSt*W7^yx^r«ft< 2^tc 

fittPWffiaoasnfc^jK^-yxiaiR^-drcc 

^«tt««7-yxSfift*ff5J:5K:urfeJ:^. 2 

*7n«»»7 - y x^i 2 'Xycfmmmy - y x«» 

flWK7-yxse»{cot>r» % 5fe©*iRiccitt9j3nr 

[0 03 7 ] C©Hft<DJg«Sr5ct % S4CCtkU/c 50 



ftmW* 1 0 - 63 84 7 
Xf * y'4 0 7 "C««»llKl«ffliftfT5 <fc 5 CC L/c#> 

«mm*1f5Z£tc<S:*). ^jeS^-yxBMfc^-^octe 

£S2S#/h3<ft9, SfctSttttttOW. MAflfBt'^ 
»«jS) (». ** 

[0038] c©gafi©^j»r«. ^j&fgo:?- 

y xitf- £ ic>tf u it 2 ^7c« 

7, 40 8 K ^tJOS^ifefei^M^iiK©^- 

yxiii^^-^tc^n^tx^iwsij^a^tf o^fi^^ 
iiS-rSct^5curfcJ:^ B -rft*>*>> (a) tc^-r 

cfc^tC, 13^x^3 0 4 £ 3 0 5£<DMCC«i|iIfflI 
©J^M^tf 5X7-vzf3 0 6*«W, 09 (b) CC^"T 
•fcSfc. i4©Xr 7 7'4 0 6 i 4 0 7 i^Aniil. 

[0 0 3 9] C<D«fc5K:i/ft:»S\ X?-v7'30 eCDffii 

mnmrnm^-ox, 01(c) ec^-r <t 5 *«*wpw 
iOTojiisnfcaHBStto^-yxBflif 5 --* 

-yxl«f-5i) tfmhtls Xf^7'40 6<h407 
4©Ati»ACcj:^r, 01 (g) Cc^-TJ:^ftSgifs«J 

xiif-^^^n, 01 (d) {C7j*3ft£J:Stt 

^7-yxi«f-^mn8 0 

[0 04 0] C <DB$(D^^ - y x®^^^ ^O^SO 

jU*fl*», y x®m^- 3? <h ur^e^iUftJffJ 

«H14tf (H4) CcStbr/hSti. L/d^t, 

- y xlff- 3? 4 Lt^ t>JgitlWMS^tf 5 
(04) WWI^ffor^6^7-yx 
iS^^-^iTS^ffi (09) (c:i:b-<r, ^<Dm&m& 

-y xiii^^-^i-r^ii^ (09) fc&. ^^-y 
xnj^-r-^cc^tur 2 ^TaittW^ - y x^riift 
<, 2^7cBtt5tWiM7-yx^g|*tf ^<fc^tcurfe<fc 

[004 1 ] #^4 LT0 1 0 CCJH^«R3&JffiArft 4 
»^©JB*(l«8^aia(D«H«*ia 1 £*fj£0-C^T 0 0 
1 «^fg3R^*A^*S»^(D}gfilfiS^iae<DSH« 

^iAt * £«^C D ft C 
[004 2 ] ft 4s, C<D^aS<DJBMt?tt, f|3KRg^*tf 

m<f- * £ It BXO 8i ^ C <b <DT $ 2>&m<D 2 &tc^ Z 

><Da^&c&g& c i lift < ; 1 *Xtz;'* *->-p3 ^xjc^ 



(7) 



§¥10-63847 



XL 



12 



[0 04 3 ] S/c, C<DSWH©*«re», 2Xjc><$- 
HKcfKU C02^7cWCCiB»Sn/ci3fca»t*JSCcj: io 

nccit mm-? z>ct fmwtc $> & . 

[0044] 

[HlflOffiWttMIH] *30 



: [11] *«IBCc««»*^-&»««:*y6^4fgtJW8^ 

[0 2 ] ccD}g**P^go^n 9 ^«*>5 0 
[0 3] COjaRHR^BCcfctf «fSKS»ttf^Kt 

[14] C ©} StftfS^Wcfc SfBttRR^ttfP* W 

[ss ] mm^~zici#?zm^m*mw-rz>tc&> 

[16] U 7©— M&c*$tt*«ffl*<DtBW 

[17 ] ^#w«ja«:Babrflefli-ra**«wn» 
[is] fi*#^sas*jfer«r*jj:^ifeLytaco*A 

7 *©HHflE»cWft ft * WSW 4Ht*S. 

[19] }Btt9»ftf£b <t^f8t«H-&ttf¥Oflfi©«* 
BMB-T 6 ft:Sk(D y a - ^ * - b -C$>& o 

[110] MgffittftSflfcA'C * &«^»iUffidjMI 

[^r#CD^] 

10-iRfBSk 2 0-3> bn-;uas, 10-l-f> 
10-2-f^^l/>f (LCD) , 10-3- 
f8R-fe>U\ 10-3 1-a, 10-3 2. y'vx 
A, 10-33-CCD*^7, 2 0 - 1 2 
0-2-ROM, 20-3-RAM, 2 
"fATsZ (HDK 20 -5-7 U-A^^r»; (F 
M) % 2 0-6-J«WBfc» ( I/F) . 20-7-7 
-'JxfflUS (FFT) . 




[13 ] 

C START } 
1 



\0T v/CAfc 



-301 



ft « A ft 1 ^302 



I 

304 



2 

I 

7*4 >H£ 



-305 



(8) 



*5fP8¥ 1 0 -6 3 84 7 



IM2] 



rt~LTv< (LCD) 



* > * ~ 



10-32 10-33 



1Ch31 [" 
10-3 




(a) 



(b) 



A A 






A A 


—SO 




A 

* A 












(c) 




(d) 


A 








— 50 





-so 



-50 



[i5] 



32A* 



8&# 




as* 

32** 



-x 



.a 


II 


?? 




3 


8 


§ 1* 

3? a 


1 


117 
135 


H 


1 


28 

54 


27 
7 




5 


13 


69 


37 


21 


42 


75 


100 


9 


56 


20 


1 


61 


4 


44 


w 


117 


89 


SO 


32 


126 


30 


31 


90 


27 


24 


46 


142 


12 


9 


50 


91 


184 


97 


54 


10 


4 


44 


198 


150 


2 


19 


24 


2 


253 


107 


12 


193 


25 


206 


202 


434 


386 


79 


198 


106 


86 


499 


154 


327 




206 


50 


4 3 109 


322 


297 


111 


§ 


123 


133 


56 


132 


274 


9 


17 




272 


122 


142 


31 


80 


102 


120 


189 


39 


100 


0 


21 


31 


162 


215 


12 


0 


133 


258 




111 


32 


66 


16 


51 


!! 


62 


18 


120 


12 


27 


S 


17 


82 


31 


92 


129 


£ 


48 


153 s 


» 


10 


3§ 


75 


10 
6 


96 






41 




44 


36 


37 


38 


17 


3 


7 


5 


6 




14 


77 
23 


32 
49 


It 


n 


3 o n 


l 


& 



4 42 
13 110 
38 66 

5 50 
96 45 

110 49 

is n 

43 88 

153 11 

16 296 

241 245 

276 64 

182 54 

64 35 

31 79 

3 22 

\l 2% 

35 28 

23 33 

41 30 

n h 



n 


8 




19 


9 


2 


29 


57 


IS 


I! 


96 


28 


44 


7 


38 


42 


5 


18 


90 


47 


27 


38 


42 


18 


119 


Fo 


it 


» 


A 


9 


100 


33 


17 


72 




59 


66 


27 


137 


so 


204 


44 


M 


158 


96 


153 


66 


46 


38 


9 


21 


39 


68 


33 


2 


52 


67 


44 


146 


7 


44 


61 


49 


9 


38 


19 


114 


38 


79 


1 


23 


34 


16 


69 


6 


8 


8 


8 


24 

7 


n 


15 


72 


42 


19 


74 


47 


86 


67 


63 


10 


33 


32 


47 


52 


31 


% 


ill 


II 8 I 


« 



mi] 




tP s i»j (g) th) 




(9) 



<mmW- 1 0-63 84 7 



[114] 



C START ) 



2 



-401 
-402 

403 

-404 

-405 
-406 



( log */tjs ) 



2>j£5c«fffm(&) 



-407 

.408 

.409 

-410 
-411 






> 7* 







C END ) 



I 



-414 



Best Available 



(10) 



IM9. 



(a) 



(start ) 

I 

1 Dtv<A*J 



"W301 



JL 



I 

gjgg I— 303 



7-Ufc* 



_304 



Q END ) 



V-306 
305 



(b> 

i 



2 ***ft*7 



405 



^407 



-406 



~408 




